A bacterial strain, designated KUFDS01 T , isolated from human saliva was characterized using a polyphasic taxonomic approach that included analysis of physiological and biochemical features, cellular fatty acid profiles and phylogenetic position based on 16S rRNA gene sequence analysis. Cells of the strain were obligately anaerobic, non-pigmented, non-spore-forming, nonmotile, Gram-stain-negative rods. Growth of the strain was inhibited on medium containing 20 % bile. The 16S rRNA gene sequence analysis showed that the strain was a member of the genus Porphyromonas. In a study of human oral microbiota using T-RFLP analysis (Takeshita et al., 2009) , it has been reported that certain phylotypes of the genus Porphyromonas, but not Porphyromonas gingivalis, including the Porphyromonas sp. oral clone CW034 (Paster et al., 2001) detected in the sequence analysis, were more dominant in cluster III of T-RFLP profiles, which was implicated as a periodontally healthy cluster. Recently, we isolated a strain, designated strain KUFDS01
and occurred singly. Colonies on BB agar plates after 4 days of incubation at 37 8C under anaerobic conditions were 0.1-0.5 mm in diameter, grey to off-white-grey, circular, entire, slightly convex, and smooth. Strain KUFDS01
T was non-motile, as determined by a motility test in which tubes containing semisolid enriched BHI agar medium (0.15 or 0.5 %) were stab-inoculated and incubated at 37 8C for 72 h (McClung & Lindberg, 1957) . The ability to tolerate bile was tested using Bacteroides bile aesculin agar (Shah, 1992) . On Bacteroides bile aesculin agar, the growth of two strains was inhibited in the presence of 0.5 or 2 % (w/v) Bacto-Oxgall (Difco), which is equivalent to 5 or 20 % (w/v) bile for testing bile resistance. Aesculin hydrolysis was negative for both strains.
Physiological and biochemical reactions were determined in duplicate using the API 20A anaerobe test kit, the API ZYM system and the Rapid ID 32A anaerobe identification kit (bioMérieux), respectively, according to the manufacturer's instructions; results are given in the species description. In the API 20A tests under anaerobic conditions using the AnaeroPack-Anaero system, strain KUFDS01
T produced acid from glucose, lactose, maltose, D-mannose and sucrose. P. catoniae JCM 13863
T also produced acid from glucose, lactose, maltose and D-mannose, but did not produce acid from sucrose. These data are in agreement with the report of Moore & Moore (1994) . In API Rapid ID 32A tests, strain KUFDS01
T could be differentiated from P. catoniae JCM 13863
T by its activity for glutamyl glutamic acid arylamidase. In API ZYM tests, strain KUFDS01
T by its weak activity for leucine arylamidase and lack of activity for chymotrypsin. P. catoniae JCM 13863 T showed a weakly positive reaction for chymotrypsin. Antimicrobial susceptibility tests were performed with various antimicrobial agents (BBL Sensi-Disc Susceptibility Test Discs; BD), including amoxicillin, bacitracin, chloramphenicol, ciprofloxacin, colistin, erythromycin, gentamicin, kanamycin, neomycin, oxytetracycline, penicillin, streptomycin, sulfamethoxazole with trimethoprim and vancomycin. Strain KUFDS01 T and P. catoniae JCM 13863 T were susceptible to amoxicillin, bacitracin, chloramphenicol, ciprofloxacin, erythromycin, oxytetracycline, penicillin and vancomycin. Both strains were resistant to the other antimicrobial agents. The metabolic end-products were prepared as described by Holdeman et al. (1977) and analysed as described by Sakamoto et al. (2005) . Strain KUFDS01 T produced moderate amounts of propionic acid and small amounts of acetic, isovaleric, and succinic acids as the end products from glucose.
Fatty acid methyl esters were obtained, from about 40 mg of wet cells grown on BB agar for 4 days at 37 8C under anaerobic conditions using the AnaeroPack-Anaero system, by saponification, methylation and extraction, using minor modifications (Kuykendall et al., 1988) of the method of Miller (1982) . Cellular fatty acid profiles were determined by following version 6.2B of the Sherlock Microbial Identification System (MIDI) and using version 3.80 of the BHIBLA database. The major cellular fatty acids of strain KUFDS01
T were C 16 : 0 (17.7¡1.6 %), iso-C 15 : 0 (14.0¡0.4 %), anteiso-C 15 : 0 (13.3¡0.3 %), C 18 : 2 v6, 9c (11.0¡0.4 %) and C 18 : 1 v9c (10.7¡1.9 %) ( Table 1 ). The pattern of cellular fatty acids of strain KUFDS01
T was different from that of P. catoniae JCM 13863 T . Several minor cellular fatty acids (e.g. C 15 : 0 ) were detected from strain KUFDS01 T or P. catoniae JCM 13863
T . The major cellular fatty acids of P. catoniae JCM 13863
T were iso-C 15 : 0 (29.3¡4.8 %), C 16 : 0 (15.6¡0.6 %) and anteiso-C 15 : 0 (14.0¡2.4 %). These data were a little different from those of Moore & Moore (1994) , who reported iso-C 13 : 0 as one of the major cellular fatty acids, along with iso-C 15 : 0 and anteiso-C 15 : 0 , but not C 16 : 0 .
The 16S rRNA gene was analysed as described previously (Sakamoto et al., 2002) . Approximately 1500 bases (1491 bp) of the 16S rRNA gene sequence were determined for strain KUFDS01
T . The partial hsp60 gene (558 bp) was also analysed as described previously (Sakamoto & Ohkuma, 2010; . Related sequences were aligned with the CLUSTAL X 2.0.12 program (Larkin et al., 2007) and corrected by manual inspection. Nucleotide substitution rates (K nuc values) were calculated (Kimura, 1980) after gaps and unknown bases were eliminated. The phylogenetic tree was reconstructed by the neighbour-joining method (Saitou & Nei, 1987 resampling analysis (Felsenstein, 1985) was performed to estimate the confidence of tree topologies. Strain KUFDS01 T was related most closely to Porphyromonas sp. oral clone CW034 (Paster et al., 2001 ) with 99.6 % 16S rRNA gene sequence similarity (Fig. 1) . The next closest relative was Porphyromonas sp. oral clone DP023 (98.8 % sequence similarity) (Kazor et al., 2003 (Fig. 1) . The hsp60 gene has been found to be a Porphyromonas pasteri sp. nov.
useful phylogenetic marker (Sakamoto & Ohkuma, 2010 , 2011 . These findings indicate that strain KUFDS01 T and P. catoniae JCM 13863 T are independent species. In the hsp60 gene sequence analysis, strain KUFDS01
T was closely related to Porphyromonas sp. oral taxon 279 strain F0450 (97.7 % sequence similarity) and the two strains were clustered. Although this similarity value for hsp60 gene sequence is a little low to consider strain KUFDS01
T and Porphyromonas sp. oral taxon 279 strain F0450 members of the same species, Hsp60 amino acid sequence similarity between the two strains is 100 %, indicating synonymous substitutions.
Chromosomal DNA was extracted using a Genomic-tip 100/G kit (Qiagen). The DNA base composition was determined by the HPLC method of Tamaoka & Komagata (1984) , using a mixture of 0.02 M NH 4 H 2 PO 4 and acetonitrile (20 : 1, v/v) as the elution solvent. The DNA G+C content of strain KUFDS01
T was 57.7¡0.66 mol%. This value was higher than that (53.8¡1.0 mol%) of P. catoniae JCM 13863 T . Each value represents the mean¡SD of three experiments.
Based on these findings, strain KUFDS01
T represents a novel species of the genus Porphyromonas, for which the name Porphyromonas pasteri sp. nov. is proposed. Differential characteristics of P. pasteri sp. nov. and P. catoniae are shown in Table 2 . In addition, differential characteristics of P. pasteri and other species of the genus Porphyromonas are shown in Supplementary Table S1, available in the online Supplementary Material.
Description of Porphyromonas pasteri sp. nov.
Porphyromonas pasteri (pas9te.ri. N.L. gen. masc. n. pasteri of Paster, named in honour of American microbiologist Bruce J. Paster, for his contributions to oral microbiology).
Cells are obligately anaerobic, non-pigmented, non-sporeforming, non-motile, Gram-stain-negative rods (0.4| 1.6 mm). Colonies on BB agar plates, after 4 days of incubation at 37 uC under anaerobic conditions, are 0.1-0.5 mm in diameter, grey to off-white-grey, circular, entire, slightly convex, and smooth. Growth is inhibited on medium containing 20% (w/v) bile. Aesculin is not hydrolysed. Indole and urease are not produced. Gelatin is weakly digested. Catalase is not produced. Acid is produced from glucose, lactose, maltose, D-mannose and sucrose, but not from L-arabinose, cellobiose, glycerol, D-mannitol, melezitose, raffinose, L-rhamnose, salicin, D-sorbitol, trehalose or D-xylose. Positive reactions are obtained using Rapid ID 32A for b-galactosidase, a-glucosidase, N-acetyl-bglucosaminidase, a-fucosidase, alkaline phosphatase, leucyl glycine arylamidase, alanine arylamidase and glutamyl glutamic acid arylamidase. Mannose is fermented. Raffinose is not fermented. Negative reactions for urease, arginine dihydrolase, a-galactosidase, 6-phospho-b-galactosidase, b-glucosidase, a-arabinosidase, b-glucuronidase, glutamic acid decarboxylase, nitrate reduction, indole production, arginine arylamidase, proline arylamidase, phenylalanine arylamidase, leucine arylamidase, pyroglutamic acid arylamidase, tyrosine arylamidase, glycine arylamidase, histidine arylamidase and serine arylamidase. Positive reactions are also obtained using the API ZYM system for alkaline phosphatase, esterase (weak), leucine arylamidase (weak), acid phosphatase, naphthol-AS-BI-phosphohydrolase, bgalactosidase (weak), a-glucosidase (weak), N-acetyl-bglucosaminidase and a-fucosidase. Negative reactions for esterase lipase, lipase, valine and cystine arylamidases, trypsin, chymotrypsin, a-galactosidase, b-glucuronidase, b-glucosidase and a-mannosidase. The organism is susceptible to amoxicillin, bacitracin, chloramphenicol, ciprofloxacin, erythromycin, oxytetracycline, penicillin and vancomycin. The major end product in peptone-yeast extract-glucose broth (1%, w/v, of each) is propionic acid. Acetic, isovaleric and succinic acids are also produced. The major cellular fatty acids are C 16 : 0 , iso-C 15 : 0 , anteiso-C 15 : 0 , C 18 : 2 v6, 9c and C 18 : 1 v9c.
The type strain, KUFDS01
T (5JCM 30531 T 5CCUG 66735 T ), was isolated from human saliva. The DNA G+C content of the type strain is 57.7 + 0.66 mol%.
